Data sharing framework for naturalistic driving data by Gellerman, H et al.
This is a repository copy of Data sharing framework for naturalistic driving data.
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/93077/
Version: Accepted Version
Proceedings Paper:
Gellerman, H, Svanberg, E and Barnard, Y (2015) Data sharing framework for naturalistic 
driving data. In: ITS World Congress 2015 Proceedings. 22nd World Congress on 
Intelligent Transport Systems and Services, 05-09 Oct 2015, Bordeaux, France. . 
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/
Reuse 
Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright 
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy 
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The 
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White 
Rose Research Online record for this item. Where records identify the publisher as the copyright holder, 
users can verify any specific terms of use on the publisher’s website. 
Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 
7HFKQLFDO3DSHU
,76
7RSLF$UH%LJ'DWDDQG2SHQ'DWD7UDQVSRUW)?V)?6LOYHU%XOOHWV)?"
6XEWRSLFF,QIRUPDWLRQ'DWD$FFHVV6HUYLFH$FFHVV%LJ'DWD2SHQ'DWD
.H\ZRUGV'DWDVKDULQJ)LHOG2SHUDWLRQDO7HVWV1DWXUDOLVWLF'ULYLQJ'DWD
3DSHUWLWOH'DWDVKDULQJIUDPHZRUNIRUQDWXUDOLVWLFGULYLQJGDWD
$XWKRU+HOHQD*HOOHUPDQ6$)(5DW&KDOPHUV6ZHGHQ
&R$XWKRUV(ULN6YDQEHUJ<YRQQH%DUQDUG6$)(5DW&KDOPHUV6ZHGHQ(UWLFR%HOJLXP
7KLVSDSHULVVXEPLWWHGIRU&RQYHQWLRQDO3UHVHQWDWLRQ
$EVWUDFW7KLVSDSHUGHVFULEHVWKHFRQWHQWRIDSURSRVHG'DWD6KDULQJ)UDPHZRUNIRUGDWDFROOHFWHGLQ)LHOG2SHUDWLRQDO
7HVWVDQGLQ1DWXUDOLVWLF'ULYLQJ6WXGLHV7KHVHSURMHFWVJDWKHUGDWDUHJDUGLQJWKHGULYHUEHKDYLRXULQUHODWLRQWRWKH
YHKLFOH,76DQGWUDIILFHQYLURQPHQWGXULQJQRUPDOGULYLQJ+XJHDPRXQWVRIGDWDDUHVWRUHGIURPWKHVHWHVWVDQGFRXOG
EHUHXVHGLQPDQ\GLIIHUHQWILHOGVRIUHVHDUFKLHVDIHW\DXWRPDWHGGULYLQJRUPRELOLW\WRXQGHUVWDQGWKHKXPDQ
EHKDYLRXULQGLIIHUHQWWUDIILFHQYLURQPHQWV7KHIUDPHZRUNLQFOXGHVWRSLFVVXFKDVGDWDGHVFULSWLRQGDWDSURWHFWLRQDQG
VWRUDJHUHVHDUFKVXSSRUWVHUYLFHVDQGWRSLFVWRDGGUHVVLQDJUHHPHQWVWRPDNHGDWDUHXVHSRVVLEOH7KHSXUSRVHRI
WKHIUDPHZRUNLVWRIDFLOLWDWHJOREDOGDWDVKDULQJDQGUHXVHDQGWKHUHE\HQKDQFHWKHDYDLODELOLW\RIGDWDIRUIXWXUH
UHVHDUFKLQ,76
'UDIWSDSHU'DWD6KDULQJ)UDPHZRUNIRU1DWXUDOLVWLF
'ULYLQJ'DWD
bbbbb,QWURGXFWLRQ
'XULQJWKHSDVW\HDUVZHKDYHVHHQDIDVWJURZWKLQWKHQXPEHURI)LHOG2SHUDWLRQDO7HVWV)27VDQG1DWXUDOLVWLF
'ULYLQJ6WXGLHV1'6SHUIRUPHGZRUOGZLGH7KHQHHGWREHWWHUXQGHUVWDQGWKHEHQHILWVRIVDIHW\V\VWHPVDQGWKHIDFWRUV
EHKLQGWKHRFFXUUHQFHRILQFLGHQWVDQGDFFLGHQWVKDYHEHHQDPDLQGULYLQJIRUFH7KHDYDLODELOLW\RIWHFKQRORJ\VXFKDV
DIIRUGDEOHYLGHRFDSWXUHVROXWLRQVDQGFKHDSHQRXJKGDWDVWRUDJHKDVEHHQDUHTXLUHPHQWDQGIDFLOLWDWRUIRUWKH
GHYHORSPHQWRIWKH)27DQG1'6
7KHGDWDZKLFKKDVPDLQO\EHHQFROOHFWHGWKURXJKQDWXUDOLVWLFGULYLQJE\YROXQWHHUGULYHUVKDYHEHHQXVHGWRDQVZHUD
ZLGHUDQJHRIUHVHDUFKTXHVWLRQV7KHVL]HRIWKHGDWDVHWVYDULHVIURPJLJDE\WHVbWRVHYHUDOSHWDE\WHVPDLQO\
GHSHQGLQJRQLIWKHGDWDLVFROOHFWHGFRQWLQXRXVO\DQGLILWLQFOXGHVYLGHR
7KHODUJHVWGDWDVHWVKDYHVRIDUEHHQFROOHFWHGLQWKH86HJ,9%666+53DQGWKHRQJRLQJ6DIHW\3LORWSURMHFWDQG
LQ(XURSHHJHXUR)27'ULYH&;DQGWKHRQJRLQJ8'5,9(SURMHFWb,Q-DSDQODUJHGDWDVHWVEDVHGRQHYHQW
UHFRUGHUVKDYHEHHQFROOHFWHGDQG$XVWUDOLDKDVVHYHUDOLQWHUHVWLQJGDWDVHWV'DWDFROOHFWLRQKDVDOVRVWDUWHGLQ.RUHD
DQG&KLQD$VWKHQXPEHURIGLIIHUHQWGDWDVHWVKDVLQFUHDVHGDQGVRDOVRWKHDZDUHQHVVRIWKHVXEVWDQWLDOHIIRUWDQG
IXQGLQJQHHGHGWRGRWKHVH)271'6WKHLQWHUHVWLQGDWDVKDULQJKDVLQFUHDVHGZRUOGZLGH
7KHUHDUHGLIIHUHQWYLHZVRQWKHYDOXHRIGDWDVKDULQJGHSHQGLQJRQLI\RXDUHDGDWDSURYLGHURUDGDWDXVHU7KHRZQHU
RIWKHGDWDKDVVSHQWDODUJHDPRXQWRIHIIRUWWRFROOHFWGDWDDQGEXLOGXSWKHGDWDLQIUDVWUXFWXUHDQGWRROV,WLVWKHUHIRUH
LPSRUWDQWWRILQGPXWXDOO\EHQHILFLDOEXVLQHVVPRGHOVIRUERWKSURYLGHUVDQGXVHUVIRUUHXVHRIWKHGDWDWREHFRPHD
UHDOLW\6WUXFWXUHVDQGSURFHGXUHVWRPDNHGDWDDYDLODEOHDQGDFFHVVFRQWUROVKRXOGEHLQSODFH7KHDYDLODELOLW\RIVXFK
SURFHGXUHVZRXOGDOVRLQFUHDVHWKHQXPEHURIGDWDSURYLGHUVZKRDUHLQWHUHVWHGLQRSHQLQJXSWKHLUGDWDVHWV,QVRPH
FRXQWULHVWKHUHTXLUHPHQWIRUPDNLQJWKHGDWDRSHQIRUIXUWKHUUHVHDUFKLVLQFRUSRUDWHGLQWRWKHDJUHHPHQWLISXEOLF
JRYHUQPHQWPRQH\LVIXQGLQJWKHSURMHFW$SDUWIURPWKHPRUHJHQHUDOSRVVLELOLWLHVWRVKDUHGDWDWKHUHDUHGLIIHUHQW
FRQVWUDLQWVWKDWPDNHLWGLIILFXOWWRRSHQXSGDWDVHWV7KHOHJDODQGHWKLFDOUHTXLUHPHQWVLQHDFKFRXQWU\ZKHUHDQ
RUJDQLVDWLRQLVLQYROYHGLQHLWKHUGDWDFROOHFWLRQDQGVWRULQJRUDQDO\VLVRIWKHGDWDZLOOKDYHDQLPSDFWRQWKHGDWD
VKDULQJFRQVWUDLQWV$OVRIRUH[DPSOHFRQVRUWLXPDJUHHPHQWVDQGFRQVHQWIRUPVVLJQHGE\WKHSDUWLFLSDQWVPD\QRW
KDYHKDGGDWDVKDULQJLQIRFXVZKHQWKH\ZHUHZULWWHQDQGFRXOGPDNHGDWDVKDULQJLPSRVVLEOHWRRWKHUVWKDQWKHSURMHFW
SDUWQHUV)LQDOO\WKHDYDLODELOLW\RIIXQGLQJERWKIRUWKHQHZUHVHDUFKSURMHFWDVZHOODVIRUWKHGDWDSURYLGHUFDQVHW
FRQVLGHUDEOHFRQVWUDLQWVRIWKHUHXVHRIWKHGDWD
7KLVSDSHULVEDVHGRQLQIRUPDWLRQFROOHFWHGZLWKLQWKH)271HW)271HW)271HW&RQVRUWLXPDQG)271HW
'DWDDFWLYLWLHVDWYDULRXVFRQIHUHQFHVDQGWKURXJKGLVFXVVLRQVZLWKSHRSOHIURPWKH86WKH(8-DSDQ$XVWUDOLDDQG
&KLQD%DUQDUG
bbbbb'DWD6KDULQJ)UDPHZRUN
7KHDYDLODELOLW\RIDFRPPRQ'DWD6KDULQJ)UDPHZRUNZLOOKLJKO\IDFLOLWDWHDODUJHUXVHRIWKHFROOHFWHG)271'6GDWD
6XFKDSODWIRUPVKRXOGLQFOXGHGDWDVKDULQJSUHUHTXLVLWHVWKDWFRXOGEHLQWHJUDWHGLQWRSURMHFWDJUHHPHQWVIURPWKHVWDUW
DVZHOODVSURFHGXUHVDQGWHPSODWHVWRIDFLOLWDWHHDVLHUGDWDVKDULQJ7KHUHVHDUFKHUVVHWWLQJXSQHZ)271'6SURMHFWV
ZRXOGWKHQQRWQHHGWRGHYHORSWKHGDWDVKDULQJVSHFLILFFRQWHQWIRUDVSHFLILFSURMHFWDQGFDQLQVWHDGIRFXVRQWKH
SURMHFWVSHFLILFTXHVWLRQVVXFKDVUHVHDUFKTXHVWLRQVVWXG\GHVLJQDQGGDWDDFTXLVLWLRQUHTXLUHPHQWV$OVRUHVHDUFKHUV
ZDQWLQJWRUHXVHDOUHDG\FROOHFWHGGDWDVHWVFRXOGWKHQXWLOLVHDPRUHRUOHVVVWDQGDUGDSSOLFDWLRQSURFHGXUHUHO\RQ
DOUHDG\SHUIRUPHGWUDLQLQJWKDWLVZLGHO\DFFHSWHGDQGSODQIRUWKHFRVWVWKDWXVLQJDVSHFLILFGDWDVHWPLJKWFDXVHWKH
SURMHFW
6HYHQDUHDVQHHGWREHDGGUHVVHGE\D'DWD6KDULQJ)UDPHZRUN
bbbbbbbbb$JUHHPHQWVZLWKLQWKHSURMHFWFROOHFWLQJGDWDLQFOXGLQJFRQVRUWLXPDJUHHPHQWVSDUWLFLSDQWDJUHHPHQWVDQG
DJUHHPHQWVZLWKWKLUGSDUW\GDWDSURYLGHUV
bbbbbbbbb$YDLODELOLW\RIYDOLGGDWDDQGPHWDGDWDLQFOXGLQJD)꼀sWDQGDUG)뀀 GHVFULSWLRQRIWKHGRFXPHQWDWLRQRIWKHGDWD
bbbbbbbbb'DWDSURWHFWLRQUHTXLUHPHQWVERWKRQWKHGDWDSURYLGHUDQGWKHDQDO\VLVVLWH
bbbbbbbbb6HFXULW\DQGSHUVRQDOLQWHJULW\HGXFDWLRQIRUDOOSHUVRQQHOLQYROYHG
bbbbbbbbb6XSSRUWDQGUHVHDUFKVHUYLFHVWRIDFLOLWDWHWKHVWDUWXSRISURMHFWVDQGRIIHUUHVHDUFKFDSDELOLWLHV
bbbbbbbbb)LQDQFLDOPRGHOVWRSURYLGHIXQGLQJIRUWKHGDWDWREHPDLQWDLQHGDQGDYDLODEOHDQGIRUDFFHVVSURYLVLRQ
SHUVRQQHOWREHDYDLODEOH
bbbbbbbbb$SSOLFDWLRQSURFHGXUHVDQGGDWDVKDULQJDJUHHPHQWV
*HQHUDOO\WKHGDWDFRXOGEHHLWKHUPDQDJHGE\SDUWQHUVRQHRUPRUHIURPWKHSURMHFWZKHUHWKHGDWDZDVFROOHFWHG
RULJLQDOSURMHFWRUE\DQH[WHUQDOGDWDSURYLGHU
,QWKH(XURSHDQVXSSRUWDFWLRQ)271HW'DWDWKH'DWD6KDULQJ)UDPHZRUNLVEHLQJIXUWKHUGHYHORSHGIURPWKHZRUN
GRQHLQ)271HW)271HW&RQVRUWLXPRQWKHEDVLVRIH[SHULHQFHVJDLQHGLQ)27VDQG1'6LQFROODERUDWLRQ
ZLWKDYDULHW\RIVWDNHKROGHUVIURP(XURSHWKH86-DSDQDQGRWKHUFRXQWULHV
bbbbb3URMHFWDQGSDUWLFLSDQWDJUHHPHQWV
7KHLQLWLDOSURFHVVRIVHWWLQJXSDSURMHFWLVFUXFLDOWRWKHSRVVLELOLWLHVWRVKDUHGDWDGXULQJDQGDIWHUWKHSURMHFW7KHPDLQ
GRFXPHQWVWRIRFXVRQDUHWKHJUDQWDJUHHPHQWLIWKHSURMHFWKDVH[WHUQDOIXQGLQJLQFOXGLQJWKHGHVFULSWLRQRIWKH
ZRUNWKHFRQVRUWLXPDJUHHPHQWDPRQJWKHSURMHFWSDUWQHUVWKHSDUWLFLSDQWDJUHHPHQWDQGSRWHQWLDODJUHHPHQWV
ZLWKH[WHUQDOGDWDSURYLGHUVWRWKHSURMHFW
,QWKHJUDQWDQGFRQVRUWLXPDJUHHPHQWLWLVLPSRUWDQWWREHDZDUHRIWKHWRSLFVDQGLVVXHVWREHGLVFXVVHGLQUHODWLRQWR
GDWDVKDULQJDQGUHXVHRIGDWDDQGWRIRFXVWKHPDOUHDG\GXULQJWKHSURMHFWDSSOLFDWLRQDQGDSRVVLEOHQHJRWLDWLRQ
SKDVH,WLVHVSHFLDOO\LPSRUWDQWWRSD\DWWHQWLRQWRWKHSRVVLELOLWLHVWRSURYLGHRSHQGDWDDIWHUWKHSURMHFWEDVHGRQWKH
VFRSHRIWKHSURMHFWDQGWKHGDWDWREHFROOHFWHG7KHWR
bbbbbbbbbybbbbbbbb2ZQHUVKLSDQGDFFHVVWRGDWDDQGGDWDWRROV
bbbbbbbbbybbbbbbbb6WRUDJHDQGGRZQORDGRIGDWD
bbbbbbbbbybbbbbbbb$FFHVVPHWKRGV
bbbbbbbbbybbbbbbbb5HVHDUFKDQGFRPPHUFLDODUHDVZKHUHGDWDXVDJHZLOOEHDOORZHG
bbbbbbbbbybbbbbbbb3RVWSURMHFWUHXVHRIGDWD
bbbbbbbbbybbbbbbbb3RVWSURMHFWILQDQFLQJ
7REHDEOHWRUHXVHGDWDDIWHUWKHSURMHFWDQGE\RWKHUSDUWLHVWKDQWKHRQHVZKRFROOHFWHGWKHGDWDSDUWLFLSDQWVRIWKH
)271'6KDYHWRDJUHHWRVXFKXVH,WLVGLIILFXOWWRUHDFKSDUWLFLSDQWVDIWHUWKHSURMHFWKDVEHHQFRQFOXGHGWRDVNIRU
DGGLWLRQDOFRQVHQW7KHSDUWLFLSDQWDJUHHPHQWH[SODLQVWKHSURMHFWWRWKHSDUWLFLSDQWDQGLWLVYLWDOWKDWWKHSDUWLFLSDQW
XQGHUVWDQGVWKHXVHRIWKHGDWDGXULQJDQGDIWHUWKHSURMHFW)URPDGDWDVKDULQJVWDQGSRLQWLWLVHVSHFLDOO\LPSRUWDQWWR
GHVFULEHZKDWGDWDLVFROOHFWHGZKHUHWKHGDWDZLOOEHVWRUHGDQGZKRLVUHVSRQVLEOHIRUWKHGDWDZKRZLOO
KDYHDFFHVVWRZKDWGDWDDQGRQZKLFKFRQGLWLRQVDQGWKHDFFHVVSURFHGXUHV$VWKHSDUWLFLSDQWVDOORZWKHSURMHFWWR
IROORZWKHSDUWLFLSDQW)?VSULYDWHOLIHIRUDSHULRGUDQJLQJIURPDIHZZHHNVXSWRPRUHWKDQD\HDULWLVLPSRUWDQWWKDWWKH\
KDYHDVROLGXQGHUVWDQGLQJRIZKDWWKHGDWDZLOORUFDQEHXVHGIRU7KHSDUWLFLSDQWVKRXOGPDNHDQDFWLYHFRQVHQWWRWKH
PRVWYLWDOWRSLFVIRUGDWDVKDULQJ
'DWDFROOHFWHGIURPVHQVRUV\VWHPVERXJKWIURPVXSSOLHUVDQGSXWRQWKHYHKLFOHVDQGGDWDIURPH[WHUQDOGDWDSURYLGHUV
VXFKDVFRPSDQLHVSURYLGLQJPDSGDWDZHDWKHUGDWDRURWKHUVHUYLFHVDUHRIWHQXVHGWRHQKDQFHWKHGDWDVHW1RQ
GLVFORVXUHDJUHHPHQWVDQGFRQWUDFWVVKRXOGEHVLJQHGDQGLWLVLPSRUWDQWWREHDZDUHRIWKHWRSLFVWKDWFDQDIIHFWIXWXUH
UHVHDUFKGXHWRSRVVLEOHUHVWULFWLRQVLQGDWDXVH
bbbbb'HVFULSWLRQVRIGDWDDQGPHWDGDWD
7KHFRUHRIGDWDVKDULQJLVWKDWWKHGDWDSURYLGHGLVYDOLGRUDWOHDVWDUHGRFXPHQWHGWRDOHYHOZKHUHDQDVVHVVPHQWRI
WKHOHYHORIYDOLGLW\RIWKHGDWDFRXOGEHSHUIRUPHG7KLVLVSRWHQWLDOO\SUREOHPDWLFLIRQHKDVQRWEHHQSDUWRIWKHSURMHFW
DQGGRHVQRWNQRZWKHZD\WKHYDOLGDWLRQZDVSHUIRUPHGLQGHWDLOZKLFKVHQVRUYHUVLRQZDVXVHGRUKRZWKHGDWDZDV
SURFHVVHGIURPUDZGDWD7KHPDLQSUREOHPLVXVXDOO\WKDWWKHGDWDLWVHOILVQRWVXIILFLHQWO\GHVFULEHG
7KHUHDUHGLIIHUHQWZD\VRIGHVFULELQJWKHFROOHFWHGGDWD2QHLVWRFOXVWHUWKHGDWDE\WKHFDWHJRU\RIGDWDRUE\
RZQHUVKLS7KHFDWHJRU\XVXDOO\GHWHUPLQHVWKHOHYHORISURWHFWLRQZKHUHDVWKHRZQHUVKLSLVPRUHUHODWHGWRWKH
UHDGLQHVVWRVKDUHWKHGDWD,IDGDWDW\SHDOUHDG\LVMRLQWO\RZQHGLWLVHDVLHUWRVKDUHLWZLWKDZLGHUUHVHDUFKFRPPXQLW\
7DEOH'DWDFODVVLILFDWLRQ
'DWDW\SH 'DWDFDWHJRU\ 2ZQHUVKLS
4XHVWLRQQDLUHVDQGLQWHUYLHZGDWD 3HUVRQDO -RLQWO\
9LGHR 3HUVRQDO -RLQWO\
*36 3HUVRQDO -RLQWO\
9HKLFOHPRXQWHGVHQVRUVH\HWUDFNHUUDGDUHWF 6HQVRU -RLQWO\VXSSOLHU
99DQG9,GDWDLQFOXGLQJ)꼀aFWLYLW\)뀀 GDWD 6\VWHPVHQVRU -RLQWO\
(QKDQFLQJGDWD)ꘀ URDGDWWULEXWHVZHDWKHU ,QIUDVWUXFWXUHVHQVRU -RLQWO\VXSSOLHU
)꼀OSHQ)뀀 DQGDJJUHJDWHG&$1GDWD 6\VWHPVHQVRU -RLQWO\
&ORVHGFRQILGHQWLDO&$1GDWD 6\VWHPVHQVRU 2(0
2QHRIWKHPRVWLPSRUWDQWIDFWRUVLQFUHDWLQJD)271'6GDWDVHWWKDWFDQEHUHXVHGLVWKHVLPSOLFLW\LQZKLFKWKHGDWD
VHWFDQEHXQGHUVWRRG7KHFROOHFWHGGDWDQHHGWREHGHVFULEHGLQVXFKDPDQQHUWKDWDSHUVRQIURPDUHVHDUFK
GLVFLSOLQHQRWIDPLOLDUZLWKWKLVNLQGRIGDWDZRXOGEHDEOHWRXQGHUVWDQGWKHGDWDDQGDQ\LVVXHUHODWHGWRLWb$WWKHVDPH
WLPHLWQHHGVWREHGHVFULEHGLQVXFKGHSWKWKDWLWLVSRVVLEOHWRYHULI\WKDWLIWKHGDWDLVJRRGHQRXJKWREHXVHGIRU
VSHFLILFUHVHDUFK7KDWLVLIWKHTXDOLW\RIWKHFROOHFWHGPHDVXUHVLVJRRGHQRXJKDQGLIWKHUHLVYLGHRZLWKRXW
GLVUXSWLRQVDFFRPSDQ\LQJDOOGDWDRILQWHUHVW
,IWKHGDWDFROOHFWHGLQWKHSURMHFWVKRZVDODUJHYDULDELOLW\LQTXDOLW\RUFRQVLVWVRIGDWDFROOHFWHGWKURXJKVHSDUDWH)27V
QRWXVLQJWKHVDPHGDWDIRUPDWWKHGHVFULSWLRQRIWKHPHWDGDWDLVHYHQPRUHLPSRUWDQW
0HWDGDWDRQDKLJKHUOHYHOLQFOXGHLQIRUPDWLRQDERXWWKHH[SHULPHQWDOSURWRFROXVHGWKHVXEMHFWVDQGYHKLFOHFROOHFWLQJ
WKHGDWDDQGYLGHRDQQRWDWLRQVLQWKHIRUPRIWKHFRGHERRNZKLFKVWDWHVWKHUXOHVZKLFKWKHDQQRWDWRUVKDGWRIROORZ
HWF$WDORZHUPRUHGHWDLOHGOHYHOWKHPHWDGDWDLQYROYHVDOOLQIRUPDWLRQWKDWGHVFULEHVKRZWKHGDWDZDVFROOHFWHGKRZ
LWZDVGHULYHGDQGZKDWRWKHUSURSHUWLHVLWKDVHJUHVROXWLRQIUHTXHQF\UHVDPSOLQJDQGVPRRWKLQJVWUDWHJLHVGHWDLOVRI
DOJRULWKPVDQGHYHQKRZTXDOLW\PHWULFVZHUHFDOFXODWHG
,WLVLPSRUWDQWWKDWGDWDIURPSURMHFWVFDQEHUHDGLQD)꼀rDZ)뀀 DQGFOHDUO\GHVFULEHGIRUPDWGLUHFWO\IURPWKHGDWDVWRUDJH
VRXUFHHJGDWDEDVHRUILOHVWRUDJHUHJDUGOHVVRIZKDWDQDO\VLVWRROVDUHXVHGLQDSURMHFWZLWKDSSURSULDWHDFFHVV
UHVWULFWLRQV7KDWLVERWKZLWKLQDSURMHFWDQGDIWHULWILQLVKHVUHXVHRIGDWDWKHUHDUHPDQ\GLIIHUHQWW\SHVRIDQDO\VW
ZKRZLOOQHHGDQGZDQWWRDFFHVVWKHGDWDLQGLIIHUHQWZD\V$WORZHVWOHYHOWKHXVHUVVKRXOGEHDEOHWRJHWGDWDDQG
PHWDGDWDLQDV)꼀rDZ)뀀 GDWDDVSRVVLEOHIURPWKHGDWDVRXUFH
'DWDGHVFULSWLRQIRUPDWVDQGGDWDIRUPDWVZLOOKDYHWREHDFFHSWDEOHDQGXVHGE\DVODUJHFRPPXQLW\DVSRVVLEOHb
bbbbb'DWDSURWHFWLRQbbbbbbbbbbb
'DWDSURWHFWLRQLVWKHNH\WRFUHDWHWKHWUXVWQHHGHGEHWZHHQWKHGDWDSURYLGHUDQGWKHUHVHDUFKHUWRPDNHWKHGDWD
RZQHUVSURYLGHDFFHVVWRWKHLUGDWD,IWKHGDWDSURYLGHUNQRZVWKDWWKHUHVHDUFKHUVKDYHJRRGDQGSURYHQSURFHGXUHVLQ
SODFHWRNHHSFRQWURORIZKRLVDFFHVVLQJWKHGDWDDQGWKDWWKHUHVHDUFKHUVKDYHNQRZOHGJHDERXWWKHOHJLVODWLRQ
UHJDUGLQJWKHKDQGOLQJRISHUVRQDOLQWHJULW\GDWDDQG,QWHOOHFWXDO3URSHUW\5LJKW,35GDWDWKHPRUHGDWDWKH\DUHZLOOLQJ
WRVKDUH
7KHGDWDSURWHFWLRQOHYHOQHHGHGGHSHQGVRQWKHKDUPWKHUHYHDOHGGDWDFRXOGGR7KHUHDUHHVSHFLDOO\WZRFDWHJRULHV
RIGDWDWKDWQHHGSURWHFWLRQSHUVRQDOGDWDDQGGDWDWKDWLIUHYHDOHGFRXOGSRWHQWLDOO\KDUPDFRPPHUFLDOFRPSDQ\7KH
SURYLVLRQRIWKHODWWHUGDWDWRSURMHFWVLVXVXDOO\DFFRPSDQLHGE\DJUHHPHQWVVWDWLQJWKHFRQGLWLRQVIRUDFFHVVDQGXVH
7KH(XURSHDQ'LUHFWLYH(&$UWFRQWDLQVDGHILQLWLRQRIWKHWHUP)꼀pHUVRQDOGDWD)뀀:
v3HUVRQDOGDWDvVKDOOPHDQDQ\LQIRUPDWLRQUHODWLQJWRDQLGHQWLILHGRULGHQWLILDEOHQDWXUDOSHUVRQvGDWDVXEMHFWvDQ
LGHQWLILDEOHSHUVRQLVRQHZKRFDQEHLGHQWLILHGGLUHFWO\RULQGLUHFWO\LQSDUWLFXODUE\UHIHUHQFHWRDQLGHQWLILFDWLRQQXPEHU
RUWRRQHRUPRUHIDFWRUVVSHFLILFWRKLVSK\VLFDOSK\VLRORJLFDOPHQWDOHFRQRPLFFXOWXUDORUVRFLDOLGHQWLW\
$QGDOVRGHILQHVVSHFLILFDOO\VHQVLWLYHSHUVRQDOGDWDLQ$UW
b)꼀10HPEHU6WDWHVVKDOOSURKLELWWKHSURFHVVLQJRISHUVRQDOGDWDUHYHDOLQJUDFLDORUHWKQLFRULJLQSROLWLFDORSLQLRQV
UHOLJLRXVRUSKLORVRSKLFDOEHOLHIVWUDGHXQLRQPHPEHUVKLSDQGWKHSURFHVVLQJRIGDWDFRQFHUQLQJKHDOWKRUVH[OLIH
3DUDJUDSKVKDOOQRWDSSO\ZKHUH
DWKHGDWDVXEMHFWKDVJLYHQKLVH[SOLFLWFRQVHQWWRWKHSURFHVVLQJRIWKRVHGDWDH[FHSWZKHUHWKHODZVRIWKH0HPEHU
6WDWHSURYLGHWKDWWKHSURKLELWLRQUHIHUUHGWRLQSDUDJUDSKPD\QRWEHOLIWHGE\WKHGDWDVXEMHFW
VJLYLQJKLVFRQVHQW)?
7KHVXJJHVWHGGDWDSURWHFWLRQUHTXLUHPHQWVGHVFULEHGLQWKLVSDSHUKDYHWKHDLPWRJXLGHGDWDFHQWUHVDQGDQDO\VLV
VLWHVWRZDUGVVHWWLQJXSDGDWDSURWHFWLRQFRQFHSWWKDWZRXOGPHHWWKHUHJXODWLRQVDQGWKDWZRXOGJXDUGWKHZLOORIWKH
SDUWLFLSDQWVDVVWDWHGLQWKHFRQVHQWIRUP
7KHUHDUHVHYHUDOW\SHVRIFRPPHUFLDOO\DYDLODEOHGDWDWKDWDUHXVHGWRHQKDQFH)271'6GDWDZKHUHVRPHGDWDPLJKW
QHHGSURWHFWLRQ:KHQVLJQLQJFRQWUDFWVIRUSURYLVLRQRIVXFKGDWDLWLVDGYLVDEOHWRGLVFXVVWKHIRUHVHHQGDWDSURWHFWLRQ
OHYHOVRWKDWERWKSDUWLHVFRXOGDJUHHRQDVXLWDEOHOHYHORISURWHFWLRQ
7ZRVHWVRIGDWDSURWHFWLRQUHTXLUHPHQWVDUHVXJJHVWHGEHORZRQHIRUWKH'DWD&HQWUH'&DQGRQHIRUWKH$QDO\VLV
6LWH$6'HSHQGLQJRQWKHGDWDW\SHLQYROYHGLQWKHGDWDVKDULQJWKHQHHGHGOHYHORISURWHFWLRQZLOOYDU\7KHGDWD
SURWHFWLRQUHFRPPHQGDWLRQVDUHUHODWHGWRGDWDVHWVLQFOXGLQJERWKYLGHRDQGSURSULHWDU\VHQVRUGDWD,IWKHGDWDWREH
VKDUHGLVDQRQ\PLVHGVHYHUDORIWKHUHTXLUHPHQWVDUHQRWDSSOLFDEOH
5HTXLUHPHQWVIRUWKH'&
'&bbbbb'DWDVWRUHGDQGSURFHVVHGDWD'&PXVWEHSURWHFWHGIURPXQDXWKRUL]HGDFFHVV
'&bbb'DWDVWRUHGDQGKDQGOHGDWD'&PXVWEHSURWHFWHGIURPDFFLGHQWDOGHOHWLRQRUFRUUXSWLRQ
'&bbbbb7KH'&PXVWGRFXPHQWLWVGDWDSURWHFWLRQLPSOHPHQWDWLRQ
'&bbbbb&RQILGHQWLDOLW\DJUHHPHQWVIRUDQ\LQYROYHGSHUVRQQHOPXVWEHLQSODFH
'&bbb'DWDSURWHFWLRQPXVWEHHQVXUHGE\WKH'&DIWHUHQGRISURMHFW
'&bbbbb'DWDVHQWEHWZHHQ'&DQG$6PXVWEHHQFU\SWHG
'&bbbbb'DWDGRZQORDGVDUHUHJXODWHGE\WKH3URMHFW$JUHHPHQWVDQGWKHLQIRUPHGFRQVHQWRIWKHGULYHU
'&bbbbb'DWDH[WUDFWLRQVIRUVSHFLILFSXUSRVHVPXVWEHLQDFFRUGDQFHZLWKWKHFRQVHQWIRUPVDQGSURMHFWDJUHHPHQWDQG
WKHH[WUDFWLRQPXVWEHGRFXPHQWHG
5HTXLUHPHQWVIRUWKH$&
$6bb7KH$6RUJDQLVDWLRQPXVWGRFXPHQWLWVGDWDSURWHFWLRQLPSOHPHQWDWLRQ$6bbbbb7KHDQDO\VLVZRUNVWDWLRQVPXVW
EHSK\VLFDOO\DQGORJLFDOO\SURWHFWHG
$6bb$QDO\VWVPXVWKDYHUHFHLYHGUHOHYDQWWUDLQLQJLQGDWDSURWHFWLRQDQGLQWHJULW\LVVXHV
$6bb$FRQILGHQWLDOLW\DJUHHPHQWIRUDQ\LQYROYHG$6SHUVRQQHOPXVWEHLQSODFH
$6bb7KH$6GDWDVXSHUYLVRUDGPLQLVWHUVDFFHVVUHTXHVWVDQGIRUZDUGVWKRVHWRWKH'&GDWDDFFHVVGLVSDWFKHU
$6bb6SHFLILHGSURFHGXUHVIRUGDWDH[WUDFWLRQPXVWEHXVHG
$6bb7KHDQDO\VWPXVWQRWH[WUDFWRUUHGLVWULEXWHGDWD
$6bb7KHSURMHFWGDWDPXVWQRWEHXVHGIRUUHVHDUFKDUHDVQRWFRYHUHGE\WKHFRQVHQWIRUPVLQWKHSURMHFW
$6bb9LVLWRUVJXHVWVWRWKH$6VKRXOGVLJQDFRQILGHQWLDOLW\DJUHHPHQW
$6$OOSRVWSURMHFWUHVHDUFKPXVWLQYHVWLJDWHWKHQHHGIRUDSSURYDO
bbbbb(GXFDWLRQRQGDWDSURWHFWLRQUHODWHGWRSHUVRQDOGDWDDQG,35
,WLVLPSRUWDQWWRHGXFDWHSHUVRQQHOZKRDUHJRLQJWRDQDO\VH)271'6GDWDUHJDUGLQJWKHORFDOLPSOHPHQWDWLRQRIWKH
VHFXULW\SUHFDXWLRQVVXFKDVWKHGDWDSURWHFWLRQSURFHGXUHVDQGWKHDQDO\VLVHQYLURQPHQWVHWXSWRJHWKHUZLWKPRUH
JHQHUDOLQIRUPDWLRQDQGUXOHVIROORZLQJWKHVSHFLILFGDWDVHWDWKDQG
7KHDGGLWLRQRIYLGHRLQDQ)271'6FDQDGGVXEVWDQWLDOYDOXHWRDGDWDVHW7KHUHDVRQIRUDVXGGHQEUDNHRUVWHHULQJ
PDQRHXYUHPD\WKHQEHXQGHUVWRRGE\ORRNLQJDWWKHYLGHRRIWKHHYHQW7KHLQFOXVLRQRIYLGHRLQWKHGDWDVHWEULQJVDW
WKHVDPHWLPHDQRWKHUOHYHORIQHHGIRUSURWHFWLRQRIWKHGDWD)RUWKRVHGDWDVHWVZKHUHYLGHRRURWKHUSHUVRQDOGDWDLV
SUHVHQWWUDLQLQJRQLQWHJULW\LVVXHVQHHGVWRDFFRPSDQ\WKHJHQHUDOWUDLQLQJRQGDWDVHFXULW\7KHUHDUHGLIIHUHQWNLQGVRI
SHUVRQDOLQWHJULW\WUDLQLQJDYDLODEOHHJWKH861,+WUDLQLQJFRXUVHKWWSSKUSQLKWUDLQLQJFRPZKHUHWKHDQDO\VWJHWV
DFHUWLILFDWHDWWKHHQGRIDZHEFRXUVH
bbbbb6XSSRUWDQGUHVHDUFKVHUYLFHV
6XSSRUWDQGUHVHDUFKVHUYLFHVDUHRQHRIWKHFRUHVRIGDWDVKDULQJ6XSSRUWVHUYLFHVZLOODVVLVWWKHUHVHDUFKHUVGXULQJ
WKHSURFHVVZKLOHWKHUHVHDUFKHULVGRLQJWKHDFWXDOZRUN5HVHDUFKVHUYLFHVDUHPRUHWDUJHWHGWRSHUIRUPWKHUHVHDUFK
LWVHOIRUH[WUDFWXVDEOHGDWDVHWV
7RROVDUHDQLQWHJUDOSDUWRIWKHVXSSRUWVHUYLFHV7KHWRROVFRXOGFRQVLVWRIDYLHZLQJDQGDQQRWDWLRQWRROVFULSWVWR
H[WUDFWXVHIXOGDWDVHWVIURPWKHGDWDEDVH0$7/$%DQGRWKHUOLFHQVHGVRIWZDUHVXFKDV6366,WFRXOGDOVRLQFOXGH
HQWLUHIUDPHZRUNVIRUERWKUHWULHYLQJSURFHVVLQJDQGSXVKLQJGDWDEDFNLQWRWKH)꼀dDWDEDVH)뀀.+RZHYHULWLVLPSRUWDQWWKDW
WKHDQDO\VWVFDQFKRRVHZKDWWRROVWRXVHDQGWKDWWKH\DUHQRWGHSHQGHQWRQFRPSOH[IUDPHZRUNV,WLVDOVRbLPSRUWDQW
WKDWGDWDIURPDOOSURMHFWVFDQEHUHDGLQWKHRULJLQDODQGFOHDUO\GHVFULEHGIRUPDWGLUHFWO\IURPWKHGDWDVWRUDJHVRXUFH
HJGDWDEDVHRUILOHVWRUDJHUHJDUGOHVVRIZKDWDQDO\VLVWRROVDUHXVHGLQDSURMHFWZLWKDSSURSULDWHDFFHVV
UHVWULFWLRQVbb6XSSRUWVHUYLFHVVKRXOGLPSRVHDVIHZFRQVWUDLQWVDVSRVVLEOHRQWKHSURFHVVHVDQDO\VWVXVHWRDQDO\VH
WKHGDWDZLWKLQWKHGDWDSURWHFWLRQIUDPHZRUN
7KHUHVHDUFKVHUYLFHVDUHEH\RQGWKHLQLWLDOVWDUWXSSURYLGHGE\WKHVXSSRUWVHUYLFHV7KHGDWDSURYLGHUWDNHVDODUJHU
SDUWLQWKHDFWXDOUHVHDUFKWREHSHUIRUPHGGHSHQGLQJRQWKHQHHGVRIWKHDQDO\VW,IWKHDQDO\VWZRXOGOLNHWRKDYHWKH
)271'6GDWDDJJUHJDWHGWRDQRWKHUIRUPDWWKHUHVHDUFKVHUYLFHVFDQDVVLVW7KHZRUNSHUIRUPHGE\WKHUHVHDUFK
VHUYLFHVFRXOGVWUHWFKDVIDUDVSHUIRUPLQJDFRPSOHWHSDFNDJHRIDQDO\VLVDQVZHULQJVSHFLILFUHVHDUFKTXHVWLRQV
bbbbb)LQDQFLDOPRGHOVIRUSRVWSURMHFWIXQGLQJ
0DQ\)271'6GDWDVHWVKDYHEHHQFROOHFWHGDQGWKHLVVXHRISRVWSURMHFWIXQGLQJLVDVKDUHGLVVXH7KHUHDUHVHYHUDO
WDVNVWREHSHUIRUPHGLIDGDWDVHWLVWREHHDVLO\DFFHVVHG7KHIROORZLQJLGHQWLILHGFRVWLWHPVDUHWREHIXQGHG7KH
UHVHDUFKVHUYLFHVDUHQRWLQFOXGHGDVWKH\DUHGLUHFWO\OLQNHGWRWKHUHVHDUFKDQGVKRXOGWKHUHIRUHEHSDLGE\WKH
DSSO\LQJSURMHFWGLUHFWO\
7DEOH,WHPVUHTXLULQJIXQGLQJ
5HVHDUFKLQIUDVWUXFWXUHIRU)271'6GDWD &RPPHQWV
0DQDJHPHQW	FRRUGLQDWLRQ 0DQDJHPHQWRIWKHLQIUDVWUXFWXUH
$QDO\VLVSODWIRUPVXSSRUW 'DWDPDQDJHPHQW)ꘀ H[SHUWNQRZOHGJH
7RROVXSSRUWIXUWKHUGHYHORSDQGDGDSWWKH
DQDO\VLVWRROVWRQHZW\SHVRIDQDO\VLV
$FFHVVPDQDJHPHQW
)DFLOLWLHV	DQDO\VLVZRUNVWDWLRQV 3K\VLFDOVHFXUHZRUNVSDFH
,7RSHUDWLRQV 'DWDEDVHVHUYHUVVWRUDJHDQGOLFHQVHV
'DWDGRFXPHQWDWLRQ 3RVWSURMHFWFOHDQXSDQGVWUXFWXULQJRIGDWD
7KHUHDUHVHYHUDOZD\VRIIXQGLQJWKHFRVWRIPDLQWDLQLQJDQGSURYLGLQJGDWDIRUUHXVH
3HUSURMHFW7KHLQIUDVWUXFWXUHJHWVIXQGLQJE\WKHSURMHFWVXWLOLVLQJWKHGDWD,QFRQMXQFWLRQZLWKWKHGDWDDFFHVV
DSSOLFDWLRQWKHFRVWLVGLVFXVVHG7KHFRVWLVXVXDOO\DJHQHUDOL]HGFRVWVSOLWSHU\HDUGLVWULEXWHGRYHUWKHHVWLPDWHG
DPRXQWRISURMHFWV+RZHYHULWLVKDUGWRHVWLPDWHWKHQXPEHURISURMHFWV7KHSUREOHPLVWKDWWKHSURMHFWVRIWHQKDYHQRW
SODQQHGIRUWKHVHDGGLWLRQDOGDWDFRVWV$QRWKHUGUDZEDFNZLWKWKLVVROXWLRQLVWKDWLIWKHUHLVDJDSEHWZHHQSURMHFWV
WKHUHLVQRIXQGLQJWRSD\IRUWKHLQIUDVWUXFWXUH
%DVHIXQGLQJDQGSHUSURMHFWIXQGLQJ%DVHIXQGLQJZLOOFRYHUWKHEDVLFUXQQLQJFRVWVDQGJLYHVWKHRSSRUWXQLW\WRSXW
VRPHPRQH\LQWRPDUNHWLQJWKHLQIUDVWUXFWXUHWRDWWUDFWPRUHSURMHFWV$VWKHSURMHFWVGRQRWJHWDQ\GDWDFRVWWKH\DUH
PRUHZLOOLQJWRUHXVHWKHGDWDRQDODUJHUVFDOH,WXVXDOO\LQFOXGHVVRPHSDLGPDLQWHQDQFHZRUNDVZHOODQGWKHUHLV
VWDELOLW\LQNQRZLQJWKHUHZLOOEHDEDVHIXQGLQJRYHUDIHZ\HDUV
%DVHIXQGLQJZLWKVSHFLILFSXUSRVHV7KHSODWIRUPLVIXQGHGIRUDVSHFLILFSXUSRVHZKHUHPDQ\FRILQDQFHUVVSOLWWKH
FRVWHJWKURXJKPHPEHUIHHV7KHIXQGLQJLVVRPHWLPHVXVHGIRUDVVLJQHGUHVHDUFKIRUWKHPHPEHUVDVDZKROH
7KHVHXVHUVDSSUHFLDWHWKHIRFXVRQODUJHYROXPHRIVSHFLILFGDWDHJHYHQWUHFRUGHGGDWD0RVWXVHUVDUHWKRXJKQRW
SDUWRIVXFKKRPRJHQRXVJURXSVIRFXVLQJRQDVSHFLILFPDWWHU
bbbbb$SSOLFDWLRQ3URFHGXUH
7KHSURMHFWFROOHFWLQJWKHGDWDVKRXOGDJUHHHDUO\RQLQWKHSURMHFWRQWKHFRQGLWLRQVIRUUHXVLQJWKHFROOHFWHGGDWDVHW
DQGRQDQDSSOLFDWLRQSURFHGXUHIRUUHXVH7KLVZLOOIDFLOLWDWHWKDWQHZUHVHDUFKDSSOLFDWLRQVZKLFKZDQWWRXWLOL]HWKH
GDWDZLOOKDYHWDNHQWKHGDWDDSSOLFDWLRQWLPHDQGSRWHQWLDOFRVWVIRUUHXVLQJWKHGDWDLQWRFRQVLGHUDWLRQDOUHDG\GXULQJ
WKHSURSRVDOSKDVHEHIRUHWKHDSSOLFDWLRQLVVHQWWRWKHWDUJHWHGFDOO
7KHDSSOLFDWLRQSURFHGXUHVKDOODWOHDVWDGGUHVVWKHIROORZLQJLWHPV
bbbbbbbbbybbbbbbbb:KHUHWRDSSO\
bbbbbbbbbybbbbbbbb:KLFKLQIRUPDWLRQLVQHHGHGWREHSURYLGHGWREHDEOHWRHYDOXDWHWKHDSSOLFDWLRQ"
bbbbbbbbbybbbbbbbb:KRFDQDSSURYHDQDSSOLFDWLRQUHVSRQVHWLPHVDQGFRQGLWLRQVWREHWDNHQLQWRDFFRXQWLQWKHDSSURYDO
GHFLVLRQ"
bbbbbbbbbybbbbbbbb5HTXLUHPHQWVRQPDQGDWRU\WUDLQLQJLQGDWDSURWHFWLRQDQGLQWHJULW\LVVXHV
bbbbbbbbbybbbbbbbb,QIRUPDWLRQRQWKHGDWDDFFHVVSURFHGXUH
bbbbbbbbbybbbbbbbb5HTXLUHPHQWVRQGDWDSURWHFWLRQ
bbbbbbbbbybbbbbbbb3RWHQWLDOFRVWVIRUGDWDDFFHVVVXSSRUWDQGUHVHDUFKVHUYLFHV
bbbbbbbbbybbbbbbbb5HTXLUHPHQWVRQDFNQRZOHGJHPHQWVRQSXEOLFDWLRQVUHSRUWVDQGSUHVHQWDWLRQV
bbbbbbbbbybbbbbbbb'RFXPHQWDWLRQRIGDWDDSSOLFDWLRQVDQGWKHUHODWHGDSSURYDOGHFLVLRQV
bbbbb0DLQ&KDOOHQJHV
7KHUHDUHVHYHUDOODUJHFKDOOHQJHVLQVHWWLQJXSDFRPPRQ'DWD6KDULQJ)UDPHZRUN7RPDNHWKHIUDPHZRUNUHDOO\
DWWUDFWLYHLWVKRXOGEHXVDEOHRQDJOREDOOHYHODVWKHGDWDVHWVDUHFROOHFWHGLQGLIIHUHQWSDUWVRIWKHZRUOG7KLVUDLVHV
HYHQPRUHLVVXHV
/RRNLQJJOREDOO\WKHSURMHFWIXQGLQJVFKHPHVOHDGWRDGLIIHUHQFHLQRZQHUVKLSRIWKHGDWD,QWKH86PDQ\SURMHFWVDUH
IXOO\ILQDQFHGE\WKHDXWKRULWLHVZKRWKHUHE\FODLPWKHRZQHUVKLSRIWKHGDWDZKLOHLQ(8IXQGHGSURMHFWVSDUWLFLSDWLQJ
RUJDQLVDWLRQVSD\EHWZHHQRIWKHFRVWDQGDVDUHVXOWRZQWKHGDWD7KLVOHDGVWRGLIIHUHQWVLWXDWLRQVZKHQLW
FRPHVWRWKHSRVVLELOLWLHVWRJDWKHUDQGVKDUHWKHGDWDDIWHUWKHSURMHFW
7KHOHJDOVHWWLQJGLIIHUVEHWZHHQFRXQWULHVZKLFKSXWGLIIHUHQWUHTXLUHPHQWVRQWKHKDQGOLQJRIWKHGDWDGHSHQGLQJRQ
ZKHUHLWLVFROOHFWHGVWRUHGDQGDQDO\VHG
'RFXPHQWDWLRQRIGDWDDQGPHWDGDWDLVXVXDOO\QRWSHUIRUPHGWRDVXIILFLHQWOHYHOLQWKHSURMHFWV+RZFRXOGWKLVEH
LPSURYHGWRIDFLOLWDWHDQGHQKDQFHWKHVKDULQJRIGDWD"$IXUWKHUUHODWHGFRQFHUQUDLVHGZLWKLQSURMHFWVLVWKDWGDWD
SURWHFWLRQSURFHGXUHVQHHGWREHUHLQIRUFHGEHFDXVHHYHQZKHQSURFHGXUHVDUHLQSODFHWKH\FDQEHTXLFNO\IRUJRWWHQ
DQGXQGHUPLQHGE\WKRVHSHRSOHKDQGOLQJDQGVXEVHTXHQWO\H[FKDQJLQJWKHGDWD
)XQGLQJWRNHHSWKHGDWDVHWVDYDLODEOHIRUUHVHDUFKQHHGVWREHVROYHG7KHPHFKDQLVPVIRUWKLVEDVHIXQGLQJQHHGVWR
EHGHYHORSHGDQGGHFLGHGXSRQRWKHUZLVHWKHGDWDZLOOQRWEHUHXVHGDQGDWUHPHQGRXVZDVWHRIPRQH\ZLOORFFXU7KH
PRQH\WRIXQGDGGLWLRQDOSURMHFWVXVLQJH[LVWLQJGDWDLVMXVWDPLQRUDGGLWLRQDOSDUWRIWKHFRVWDOUHDG\XVHGWRFROOHFWWKH
GDWD
7KHHIIRUWVWRFUHDWHDQGPDLQWDLQD'DWD6KDULQJ)UDPHZRUNFRXOGQRWEHXQGHUHVWLPDWHG$VWKHUHVHDUFKILHOGRI
FROOHFWLQJDQGDQDO\VLQJ)271'6GDWDLVIDLUO\QHZWKHUHDUHVWLOOKXJHFKDQJHVWREHH[SHFWHGLQWKHZD\UHVHDUFKZLOO
EHSHUIRUPHGDQGWKHIUDPHZRUNPXVWEHDEOHWRLQFRUSRUDWHVXFKGHYHORSPHQWV([DPSOHVRIFKDOOHQJHVWRDGGUHVVDUH
GDWDPLQLQJPHWKRGVLPDJHSURFHVVLQJQHZGDWDW\SHVFRQWLQXRXVO\ODUJHUGDWDVHWVDQGWKHUHE\WKHQHHGIRUQHZ
GDWDEDVHVWUXFWXUHVDQGVHDUFKPHWKRGV
3HUKDSVWKHODUJHVWLVVXHLVWRSHUVXDGHWKHGDWDSURYLGHUVWRVKDUHWKHLUGDWD7KH\DUHRIWHQPRUHLQWHUHVWHGLQ
DGGLWLRQDORUQHZUHVHDUFKWKDQWRZRUNRQGRFXPHQWLQJWKHH[LVWLQJGDWDWRSHUPLWRWKHUUHVHDUFKHUVWRXVHWKHLUGDWD
HVSHFLDOO\DVWKHUHDUHXVXDOO\QRIXQGLQJOHIWIRUWKRURXJKGDWDGRFXPHQWDWLRQ7KHUHIRUHPD\EHWKHKLJKHVWSULRULW\
VKRXOGEHWRIRFXVRQZKDWPRWLYDWHVDGDWDRZQHUWRVKDUHWKHGDWD
$FNQRZOHGJHPHQWV
)271HW'DWDLVD6XSSRUW$FWLRQLQWKHVHYHQWK)UDPHZRUN3URJUDPPH,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJLHV
,WLVIXQGHGE\WKH(XURSHDQ&RPPLVVLRQ(&'*&RQQHFW*UDQW$JUHHPHQWQXPEHU
8'5,9(LVFRIXQGHGE\WKH(XURSHDQ&RPPLVVLRQ'*5HVHDUFKDQG,QQRYDWLRQLQWKHWK)UDPHZRUN3URJUDPPH
*$1R
5HIHUHQFHVb
b
)271HWZZZIRWQHWHX
%DUQDUG<5HSRUWRQ)271HWZRUNDFWLYLWLHV'HOLYHUDEOH')271HW
)271HW&RQVRUWLXP:RUNLQJ*URXS$GGLWLRQVWR)270HWKRGRORJ\'HOLYHUDEOH')271HW
